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PE®EPAT

Jlutimomuas paboTta: 63 cTpaHulibl, 23 pucyHKa, 18 HCTOUYHUKOB.

CEPBEP, BUPTYAJIbHAS MAIIMHA, KOHTEMHEP, PROXMOX,
PFSENSE, CHROOT, TELEGRAM API, GOOGLE API, PYTHON, RAID, OAUTH.

Obvexm uccnredosanus — CEpBEPHbIC BEIYUCIICHUS.

L]env pabomul — WicclieIOBAaHUE U pealld3allis CEPBEPHON apXUTEKTYphl Ha 0aze
anmapatHo-niporpamMmHoit tatgopmbel  «L{udpoBoit  pakynbrer» nmns  peeHus
CJIOHBIX BBIUMCIUTENBHBIX 33/1a4 M BHEJIPEHUSI pe3yJbTaTOB B Ipoliecc 00ydeHUs
CTYJICHTOB.

Memoowl uccnedosanus — KOMIBIOTEPHOE MOJICTUPOBAHNE, IKCIIEPUMEHT.

B nawnoit pabore mOApPOOHO paccMaTpUBAIOTCS Pa3IUYHBIE METOJbI
OpraHu3alid  BbIYMCIEHHM Ha cepBepe. (Ocoboe BHUMaHUE  yJEJseTcs
CPaBHUTEJIBHOMY aHaJIN3y C TOYKH 3pPEHUSI THOKOCTH, MPOU3BOJUTEIBHOCTU U
yI0OCTBY HCHOJB30BAHMS CEPBEPHBIX IIATGOPM BHUPTyaIM3alldd OT Pa3HbIX
npousBoauTeneii, Takux kak VMware, Hyper-V, Proxmox VE u OpenStack. Ha
OCHOBE IIPOBEJICHHOIO aHajin3a pa3paldaThiBaeTCs ONTHUMAJIbHAs IpOorpaMMHas
apXUTEKTypa cepBepa, KOTopas y4YUThIBaeT TPEeOOBaHUS K MPOU3BOJIUTEIHLHOCTH,
0€30MacHOCTH, MaCIITAOUPYEMOCTH U MPOCTOTE YIIPABICHUS. APXUTEKTypa BKIIOYAET
B ce0s BBIOOp Haubozee mnoaxojsmed MmaaThopMbl BUPTyaIM3alldd, HACTPOUKY
ceTeBor MHPPACTPYKTYphI, 00eCcTICYeHUE 0TKa30yCTOMYHNBOCTH.

Ha nmonyyenHOM cepBepe peasinzyercs NPpUIoKeHue 1t 00yueHUs HeUPOHHBIX
ceTeil. DTO TNPHUIIOKEHHE HCIOIb3YET BBIYMCIUTENBHBIE MOIIHOCTH CepBepa s
BBITIOJIHEHUS CJIO’KHBIX MAaTeMaTUUECKHUX OTepalnii, HEOOXOAUMBIX ISl TPEHUPOBKHU
HEHWPOHHBIX ceTeil. B mporiecce pa3paboTku MpUIoKeHUs ObLIA yU4TEHbI 0COOCHHOCTU
BBIOpAaHHOW TUIATOPMBI  BUPTYyadu3alMH, Uil OOECleYeHUs] MaKCHUMaJIbHOU
3 PEKTUBHOCTD U HAJICKHOCTH PAOOTHI.

B wutore, nannas pabota npeactaBisieT coO0H KOMIUIEKCHOE HCCIEIOBAaHUE U
MPAKTUYECKOE PYKOBOJACTBO IO OpraHU3allMM BBHIYMCICHUM Ha CcepBepe ¢
WCITIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJOTWH BupTyanusanuu. OHa JEMOHCTPUPYET,
KaK TPaBWIHHO BBHIOpaTh M HACTPOUTH CEPBEPHYIO IUIaTGOpMy, a TakXkKe Kak
pa3paboTaTh W BHEAPUTH HA HEHl MPUIIOKEHUE M OOy4YeHHS HEHUPOHHBIX CETeH,
oOecrieunBasi MPU ATOM BBICOKHUI YPOBEHH 0€30MMACHOCTH U YIIPABIISIEMOCTH CUCTEMBI.



PODEPAT

JpimioMHast npana: 63 ctaponki, 23 MantoHka, 18 KpbIHiLL.

CEPBEP, BIPTYAJIbHASI MAIIIBIHA, KAHTDUHEP, PROXMOX,
PFSENSE, CHROOT, TELEGRAM API, GOOGLE API, PYTHON, RAID, OAUTH.

Ab'exm dacnedaeanns — CEpBEPHBIS BBUIIUIHHI.

Mb>ma npayvl — nacnenaBaHHe 1 pali3allblsi CEpBEPHAN apXiTAIKTYpHl Ha 0ase
anapaTHa-niparpamHail  matdopmbel  «JliubaBel  (HaKyabTIT» ISl BBIPAIISHHS
CKJIa/IaHbIX BBUIIYANBHBIX 3aJa4 1 YKapaHEHHs BBIHIKAY Yy MpaldCc HaBydYaHHs
CTYADHTAY.

Memaovwl 0acnedasanus — KaMIl'lOTapHAE MaJDISIBAHHE, YKCIIEPHIMEHT.

VY rmTail mpanpl naapadsi3Ha pas3riisAarolla pO3HBISI METabl apraHizailbli
BBUIIUDHHAY Ha cepBepbl. AcabmiBas yBara Hajaellla MapayHaJlbHaAMy aHallizy 3
NYHKTY T[J€IKaHHS Tri0Kacil, MNOpagyKUblifHAcIl 1 3pydYHacll BBIKAPbICTAHHS
CepBEPHBIX IIaT(opMay BipTyasli3albll aJl pO3HBIX BBITBOpLAY, Takix sk VMware,
Hyper-V, Proxmox VE 1 OpenStack. Ha acHoBe mnpaBen3eHara aHamizy
pacnparnoyBaellla anTbiMajibHasi MparpaMHas apxiTAIKTypa cepBepa, sdKas YyiiuBae
natpabaBaHH1 Ja MpaayKUbIyHACIHI, OsCIieKl, MamTadyemactii 1 mpacTaThl KipaBaHHS.
ApxiT3KTypa VKiroyae Y cs0e BblOap HaWOOdBII MpblAaTHAl  1IaTGOpMBbI
BIpTyalli3allpli, HaJlaJy CeTKaBail 1HQPACTPyKTypbl, 3a0€CHsIUdHHE aaMOYHal
yCTOMTIBACIII.

Ha arpeiMaHbIM cepBepbl piaimi3yellla MNpbIKIaJaHHE s HaBYYaHHS
HEHpPOHABBIX ceTak. ['3Ta mphIkiagaHHE BBIKAPHICTOYBAE BbUIYAJBHBIS MaryTHacIl
cepBepa JI BbIKAHAHHS CKJIAJAaHbIX MATAMATBIUHBIX amnepaiblid, HeaOXOIHBbIX s
TPIHIPOYKI HEUPOHABBIX CETaK. Y Mpaldce pacnpaloyKi NpbIKIagaHHs ObLIl YIII4aHbI
aca0OmiBacii abpanail miaTdopMbl BipTyatizaibli 1 3a0€CIIUdHHS MaKciMallbHAM
a(heKThIYHACIII 1 HaJ[3eHACIII MPAIIbI.

VY BBIHIKY, Jaja3eHas mpaia ysyiuse cadoil KOMIUIEKCHAe aaciielaBaHHE 1
IIpaKThIYHAE KIpayHILTBA 1A apraHi3albll BBUTIYAHHSY Ha CEpPBEPHI 3 BEIKAPHICTAHHEM
CY4YacCHbIX TAXHAJIOTIM BipTyanizaubll. SlHa A3MaHCTpye, SIK MpaBlibHA BbIOpalb 1
HaJaJ3110b CEpBEPHYIO IUIaTPopMy, a TakcaMa SIK paclpanaBaip 1 YkapaHilp Ha €i
NPBIKJIAJIaHHE JIJIs1 HABYYaHHS! HEMPOHABBIX CETAK, 3a05CIEeYBAI0YbI MPBI T'ITHIM BBICOKI
V¥3pOBeHb OsICIIEK 1 KipaBaJdbHACIIl CICTIMBI.



ABSTRACT

Thesis: 63 pages, 23 figures, 18 sources.

SERVER, VIRTUAL MACHINE, CONTAINER, PROXMOX, PFSENSE,
CHROOT, TELEGRAM API, GOOGLE API, PYTHON, RAID, OAUTH.

Research object — server computing.

Objective —to research and implement a server architecture based on the
hardware and software platform "Digital Faculty” to solve complex computational
tasks and integrate the results into the student learning process.

Research methods — computer modeling, experiment.

This work thoroughly examines various methods of organizing computations on
a server. Special attention is given to comparative analysis in terms of flexibility,
performance, and ease of use of virtualization server platforms from different vendors,
such as VMware, Hyper-V, Proxmox VE, and OpenStack. Based on the conducted
analysis, an optimal software architecture for the server is developed, considering
requirements for performance, security, scalability, and ease of management. The
architecture includes the selection of the most suitable virtualization platform, network
infrastructure configuration, and ensuring fault tolerance.

An application for training neural networks is implemented on the resulting
server. This application leverages the server's computing power to perform complex
mathematical operations necessary for training neural networks. During the application
development process, the features of the selected virtualization platform were taken
into account to ensure maximum efficiency and reliability.

In conclusion, this work represents a comprehensive study and practical guide
to organizing server computations using modern virtualization technologies. It
demonstrates how to correctly choose and configure a server platform, as well as how
to develop and implement an application for training neural networks on it, ensuring a
high level of security and manageability of the system.



